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PROBLEM TO BE SOLVED: To reform the package structure because 
there are various restrictions in forming a semiconductor device on the 
wafer level while realizing high density and high reliability. 
SOLUTION: This high density semiconductor device is a chip-stacking 
semiconductor manufactured on the wafer level and provided with a first 
semiconductor chip 13, a second semiconductor chip 15 mounted on the 
surface thereof, a semicircular ball electrode 16 provided on the first 
semiconductor chip 13, a resin 17 sealing the peripheral area, a wiring 18 
extending on the rear of the second semiconductor chip 15, and a ball 
electrode 20 provided on the wiring 18 through an opening in a resist resin 
19. In this structure, the rear of the second semiconductor chip 15 is 
subjected to thinning process according to grinding, and the upper surface 
of the ball electrode 16 is also ground so that the rear of the second 
semiconductor chip 15 and the surface of the ball electrode 16 are nearly 
in the same plane to be able to improve reliability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st semiconductor chip with which the 1st electrode pad and the 2nd electrode pad were formed in the 
front face at least The 2nd semiconductor chip carried in the front face of said 1st semiconductor chip by connecting 
with said 2nd electrode pad by the flip chip, The ball electrode prepared on the 1st [ of said 1st semiconductor chip / 
said ] electrode pad, It is the semiconductor device which consists of resin which covered the front face of said 1st 
semiconductor chip, and closed the gap of said 1st semiconductor chip and 2nd semiconductor chip at least. The rear face 
of said 2nd semiconductor chip is a semiconductor device which grinding also of the front face of said ball electrode is 
carried out, and is characterized by the field of the rear face of said 2nd semiconductor chip and the field of the front face 
of said ball electrode being constituted by the abbreviation same side while thin processing is carried out by grinding. 
[Claim 2] The semiconductor device according to claim 1 characterized by having the resist which the end connected with 
the ball electrode with which grinding of the upper part on the 1st semiconductor chip was carried out, was made to carry 
out opening of said some of wiring while having wiring with which the other end extended at the rear face of the 2nd 
semiconductor chip, and covered the rear face of said 1st semiconductor chip and the 2nd semiconductor chip. 
[Claim 3] The semiconductor device according to claim 2 characterized by preparing the ball electrode as an external 
terminal on wiring which carried out opening from the resist. 

[Claim 4] The 1st process which prepares the semi-conductor wafer with which two or more 1st semiconductor chip with 
which the 1st electrode pad and the 2nd electrode pad were formed in the front face at least was formed in the field, The 
2nd process which is connected to the 1st electrode pad of said 1st semiconductor chip on said semi-conductor wafer, 
and forms a ball electrode. The 3rd process which the front-face side is made to counter and carries the 2nd 
semiconductor chip on the front face of said 1st semiconductor chip on said semi-conductor wafer. Said semi-conductor 
wafer top from the rear-face side of the 4th process closed by resin, and said 2nd semiconductor chip on said semi- 
conductor wafer The manufacture approach of the semiconductor device which carries out grinding of the upper part of 
said ball electrode, and the rear face of said 2nd semiconductor chip, and is characterized by becoming the 5th process 
which forms the front face of said ball electrode, and the rear face of said 2nd semiconductor chip in an abbreviation same 
side more. 

[Claim 5] The manufacture approach of the semiconductor device according to claim 4 characterized by carrying the 2nd 
semiconductor chip smaller than the area of the 1st semiconductor chip at the 3rd process. 

[Claim 6] The manufacture approach of the semiconductor device according to claim 4 characterized by connecting the 
2nd electrode pad of the 1st semiconductor chip, and the electrode pad of the 2nd semiconductor chip, carrying out flip 
chip bonding at the 3rd process, and carrying. 

[Claim 7] The manufacture approach of the semiconductor device according to claim 4 characterized by closing at the 4th 
process so that the gap of the 1st semiconductor chip in a semi-conductor wafer and the 2nd semiconductor chip and the 
projection electrode on a semi-conductor wafer may be covered at least 

[Claim 8] The manufacture approach of the semiconductor device according to claim 4 characterized by having the 
process which forms wiring which connected the end to the ball electrode on a semi-conductor wafer as the 6th process 
after the 5th process, and made the other end extend at the rear face of the 2nd semiconductor chip. 
[Claim 9] The manufacture approach of the semiconductor device according to claim 8 characterized by having the 
process which forms a ball electrode as an external terminal on wiring which extended at the rear face of the 2nd 
semiconductor chip on a semi-conductor wafer as the 7th process after the 6th process. 

[Claim 10] The manufacture approach of the semiconductor device according to claim 4 which is made to connect the end 
to the projection electrode on a semi-conductor wafer as the 6th process, is made to carry out opening of said some of 
formed wiring after the 5th process while forming wiring which made the other end extend at the rear face of the 2nd 
semiconductor chip, and is characterized by having the process which closes said semi-conductor wafer top by the resist 

[Claim 11] The manufacture approach of the semiconductor device according to claim 10 characterized by having the 
process which forms a ball electrode on wiring which carried out opening from the resist on wiring which extended at the 
rear face of the 2nd semiconductor chip on a semi-conductor wafer as the 7th process after the 6th process. 
[Claim 1 2] The manufacture approach of the semiconductor device according to claim 4 characterized by having the 
process which divides per each [ of the 1st semiconductor chip in asemi-conductor wafer ] in a final process, and obtains 
a semiconductor device after the 5th process. 

[Claim 13] The manufacture approach of the semiconductor device according to claim 4 characterized by forming the ball 
electrode of height higher than the rear face of the 2nd semiconductor chip carried at the 3rd process at the 2nd process 
which is connected to the 1st electrode pad of the 1st semiconductor chip on a semi-conductor wafer, and forms a ball 
electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention raises the mounting effectiveness to a wiring substrate, makes high density 
assembly possible, and relates to the semiconductor device which manufactures especially on semi-conductor wafer level, 
and can realize reliable semiconductor device structure, and its manufacture approach about the semiconductor device 
and its manufacture approach of the chip size which can realize reliable substrate mounting. 
[0002] 

[Description of the Prior Art] While high-density-assembly-ization of a semiconductor package with a lead terminal 
progresses as an external electrode in connection with the lightweight miniaturization of a pocket device, and densification 
in recent years, in order to plan high density assembly more, the technique of mounting a chip-like semiconductor device 
in the wiring substrate of electronic equipment etc. is developed. 

[0003] Hereafter, it explains, referring to a drawing about the conventional semiconductor device. 

[0004] Drawing 5 is drawing showing the conventional semiconductor device, drawing 5 (a) is a configuration perspective 
view, and drawing 5 (b) is the sectional view of one A-A of drawing 5 (a). 

[0005] The semiconductor chip 2 with two or more electrode pads 1 which connected the conventional semiconductor 
device with the internal semiconductor integrated circuit component in the boundary region on 1 principal plane as shown 
' n drawing 5 , The insulating layer 3 which consists of insulating low elastic resin formed on the principal plane field of the 
semiconductor chip 2 except each electrode pad 1, Two or more contact pads 5 in which two-dimensional arrangement 
was carried out by rewiring connection by the wiring layer 4 which consists of a metallic conductor linked to each 
electrode pad 1 on the insulating layer 3 which is in the principal plane of a semiconductor chip 2, and was formed, It is 
formed on the principal plane of the semiconductor chip 2 except these contact pad 4, and consists of projection 
electrodes 7, such as the insulating resin layers 6 which protected the electrode pad 1 and the wiring layer 4. such as a 
solder resist, and a solder ball respectively prepared on the contact pad 5. 

[0006] Next, the manufacture approach of the conventional semiconductor device is explained with reference to drawing 6 
and drawing 7 . Drawing 6 and drawing 7 are the sectional views for every main process showing the manufacture 
approach of the conventional semiconductor device. 

[0007] As first shown in drawing 6 (a), the semi-conductor wafer 8 formed in the field in the semiconductor chip 2 with 
which two or more electrode pads 1 were formed in the periphery on 1 principal plane, and the semiconductor integrated 
circuit component was formed is prepared. [ two or more ] 

[0008] Next, as shown in drawing 6 (b), it is on the principal plane of each semiconductor chip 2 in the prepared semi- 
conductor wafer 8, and an insulating layer 3 is formed with an insulating low spring material so that the principal plane field 
except two or more surrounding electrode pads 1 may be covered. 

[0009] Next, as shown in drawing 6 (c), it is made to extend on the insulating layer 3 which was made to connect an end 
with the electrode pad 1, and formed the other end on the principal plane of each semiconductor chip 2 of the semi- 
conductor wafer 8, and the wiring layer 4 which constitutes the contact pad 5 from two-dimensional arrangement is 
formed. 

[0010] Next, as shown in drawing 6 (d), it is the whole abbreviation surface on the principal plane of each semiconductor 
chip 2 of the semi-conductor wafer 8, and except for the formed contact pad 5, a wiring layer 4 and the electrode pad 1 
are covered with insulating resin, and the insulating resin layer 6 is formed. 

[001 1] Next, as shown in drawing 7 (a), the projection electrode 7 is formed with a conductive ingredient on the contact 
pad 5 on each semiconductor chip 2 of the semi-conductor wafer 8. 

[0012] Next, as shown in drawing 7 (b), to the dicing scribe line 9 between each semiconductor chip 2 of the semi- 
conductor wafer 8, the rotation blade 10 cuts from a wafer upper part side with the insulating resin layer 6, and each 
semiconductor device is obtained. 

[0013] Next, the semiconductor device separated into the piece of an individual from the semi-conductor wafer is shown 
> n drawing 7 (c), and the configuration is the same as the configuration shown in drawin g 5 . 

[0014] According to each above process, a high density type semiconductor device can be manufactured by the shape of 

a chip suitable for substrate mounting. 

[0015] 

[Problem(s) to be Solved by the Invention] However, in said conventional semiconductor device, although the small 
semiconductor device was realizable, there was a limitation in the further densification demanded in recent years, high 
integration, and multi-functionalization, and the structural reform of a wafer level package was required. 
[0016] Moreover, although the semiconductor device of the stack mold which is made to carry out the laminating of these 
chips, and constitutes two or more semiconductor chips for densification, high integration, and multi-functionalization was 
developed, in establishment of the method of construction for structural problems, such as the dependability of the 
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semiconductor device itself, and the problem in a manufacture process actualizing, and realizing a well head more on 
mass-production level, the actual condition had problems, such as many man days in a wafer level method of construction. 

[001 7] It aims at offering a semiconductor device with the high dependability which this invention faced manufacturing a 
high density semiconductor device on semi-conductor wafer level with solution of said conventional technical problem in 
response to the request of a high density package technique in recent years, and was more efficient, and could 
manufacture, and raised the dependability of detailed wiring processing and wiring, and its manufacture approach. 
[0018] 

[Means for Solving the Problem] In order to solve said conventional technical problem the semiconductor device of this 
invention The 1st semiconductor chip with which the 1st electrode pad and the 2nd electrode pad were formed in the 
front face at least The 2nd semiconductor chip carried in the front face of said 1st semiconductor chip by connecting 
with said 2nd electrode pad by the flip chip, The ball electrode prepared on the 1st [ of said 1st semiconductor chip / 
said ] electrode pad. It is the semiconductor device which consists of resin which covered the front face of said 1st 
semiconductor chip, and closed the gap of said 1st semiconductor chip and 2nd semiconductor chip at least. The rear face 
of said 2nd semiconductor chip is a semiconductor device with which grinding also of the front face of said ball electrode 
is carried out, and the field of the rear face of said 2nd semiconductor chip and the field of the front face of said ball 
electrode are constituted by the abbreviation same side while thin processing is carried out by grinding. 
[0019] And it is a semiconductor device with the resist which the end specifically connected with the ball electrode with 
which grinding of the upper part on the 1st semiconductor chip was carried out. was made to carry out opening of said 
some of wiring while having wiring with which the other end extended at the rear face of the 2nd semiconductor chip, and 
covered the rear face of said 1st semiconductor chip and the 2nd semiconductor chip. 

[0020] Moreover, it is the semiconductor device with which the ball electrode is prepared as an external terminal on wiring 
which carried out opening from the resist 

[0021] The semiconductor device of this invention is the high density package with which flip chip mounting of the 2nd 
semiconductor chip was carried out on the 1 st semiconductor chip as said configuration, and since the field of the rear 
face of the 2nd semiconductor chip and the field of the front face of a ball electrode are constituted by the abbreviation 
same side, it is a semiconductor device with the high dependability on structure. Since the field which carries out rewiring 
to the ball electrode surface to which grinding of the upper part was carried out i.e., the rear face of the 2nd 
semiconductor chip, is an abbreviation same side when an electrode is taken about by rewiring and it constitutes on the 
rear face of the 2nd semiconductor chip especially, an open circuit of wiring is prevented and the semiconductor device of 
a reliable high density wiring mold can be realized. Since the electrode furthermore prepared on the 1st [ of the 1st 
semiconductor chip ] electrode pad is a ball electrode and is an electrode which has a capacity big [ volume ] in area, I/O 
of a signal becomes high-speed and it can realize the semiconductor device of high-speed operation. 
[0022] The 1 st process for which the manufacture approach of the semiconductor device of this invention prepares the 
semi-conductor wafer with which two or more 1st semiconductor chip with which the 1st electrode pad and the 2nd 
electrode pad were formed in the front face at least was formed in the field, The 2nd process which is connected to the 
1st electrode pad of said 1st semiconductor chip on said semi-conductor wafer, and forms a ball electrode, The 3rd 
process which the front-face side is made to counter and carries the 2nd semiconductor chip on the front face of said 1st 
semiconductor chip on said semi-conductor wafer, Said semi-conductor wafer top from the rear-face side of the 4th 
process closed by resin, and said 2nd semiconductor chip on said semi-conductor wafer It is the manufacture approach of 
the semiconductor device which serves as more the 5th process which carries out grinding of the upper part of said ball 
electrode, and the rear face of said 2nd semiconductor chip, and forms the front face of said ball electrode, and the rear 
face of said 2nd semiconductor chip in an abbreviation same side. 

[0023] And specifically, it is the manufacture approach of a semiconductor device of carrying the 2nd semiconductor chip 
smaller than the area of the 1st semiconductor chip at the 3rd process. 

[0024] Moreover, it is the manufacture approach of the carried semiconductor device which is made to connect the 2nd 
electrode, pad of the 1st semiconductor chip, and the electrode pad of the 2nd semiconductor chip, and carries out flip 
chip bonding at the 3rd process. 

[0025] Moreover, it is the manufacture approach of the semiconductor device closed at the 4th process so that the gap of 
the 1st semiconductor chip in a semi-conductor wafer and the 2nd semiconductor chip and the projection electrode on a 
semi-conductor wafer may be covered at least 

[0026] Moreover, it is the manufacture approach of a semiconductor device of having the process which forms wiring 
which connected the end to the ball electrode on a semi-conductor wafer, and made the other end extending at the rear 
face of the 2nd semiconductor chip, as the 6th process after the 5th process. 

[0027] Moreover, it is the manufacture approach of a semiconductor device of having the process which forms a ball 
electrode as an external terminal as the 7th process on wiring which extended at the rear face of the 2nd semiconductor 
chip on a semi-conductor wafer, after the 6th process. <BR> [0028] Moreover, it is the manufacture approach of a 
semiconductor device of having the process which is made connecting the end to the projection electrode on a semi- 
conductor wafer, is made carrying out opening of said some of formed wiring while forming wiring which made the other 
end extending at the rear face of the 2nd semiconductor chip, and closes said semi-conductor wafer top by the resist as 
the 6th process after the 5th process. 

[0029] Moreover, it is the manufacture approach of a semiconductor device of having the process which forms a ball 
electrode on wiring which carried out opening as the 7th process from the resist on wiring which extended at the rear face 
of the 2nd semiconductor chip on a semi-conductor wafer, after the 6th process. 

[0030] Moreover, it is the manufacture approach of a semiconductor device of having the process which divides per each 
[ of the 1st semiconductor chip in a semi-conductor wafer ] in a final process, and obtains a semiconductor device after 
the 5th process. 

[0031] Furthermore, it is the manufacture approach of the semiconductor device which forms the ball electrode of height 
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higher than the rear face of the 2nd semiconductor chip carried at the 3rd process at the 2nd process which is connected 
to the 1st electrode pad of the 1st semiconductor chip on a semi-conductor wafer, and forms a bail electrode. 
[0032] As said configuration, the manufacture approach of the semiconductor device of this invention The electrode of the 
shape of a larger ball in area than other volume internal electrodes is formed on the semi-conductor wafer with which the 
1st semiconductor chip was formed. By performing grinding from a front-face side, after carrying the 2nd semiconductor 
chip on the wafer and covering a wafer front face with resin It can be made to be able to expose by making the parietal 
region of a ball electrode, and the rear face of the 2nd semiconductor chip into the same side, and on semi-conductor 
wafer level, it faces manufacturing a high density semiconductor device, and it is more efficient and can manufacture. 
Moreover, the manufacture approach of a semiconductor device with the high dependability which raised the dependability 
of detailed wiring processing and wiring is realizable, a pan — by forming the ball electrode of high height, it becomes 
possible to carry out grinding from the rear-face side of the 2nd semiconductor chip, and to carry out figuring of the rear 
face of the 2nd semiconductor chip, and the parietal region of a ball electrode, the height of a high ball electrode is 
adjusted, and laminating chip structure can be realized. 
[0033] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the semiconductor device of this invention and its 

manufacture approach is explained, referring to a drawing. 

[0034] The semiconductor device of this operation gestalt is explained first. 

[0035] Drawing 1 is drawing showing the semiconductor device of this operation gestalt. In drawing 1 , drawing 1 (a) is a 
configuration perspective view, and drawing 1 (b) is the sectional view of one B-B in drawing 1 (a). 
[0036] As shown in drawing 1 , as a semiconductor device of this operation gestalt, it is the semiconductor device of a 
real chip-size package (RCSP) mold, and is the RCSP mold semiconductor device of the chip laminating mold which 
consisted of two semiconductor chips. The 1st semiconductor chip 13 with which the 1st electrode pad 11 and the 2nd 
electrode pad 12 were formed in the front face at least as the configuration. The 2nd semiconductor chip 15 carried in the 
front face of the 1st semiconductor chip 13 by countering at the front-face side of the 1st semiconductor chip 13, and 
connecting a flip chip mounting, i.e., front face, side with the 2nd electrode pad 12 and electrode pad 14, The ball electrode 
16 which consists of gold (Au) of the shape of the pole of the shape of a hemicycle established on the 1st [ of the 1st 
semiconductor chip 13 ] electrode pad 11 (a cylinder or prism), or copper (Cu) material, It is the semiconductor device 
which consists of resin 17 which covered the front face of the 1st semiconductor chip 13, and closed the gap of the 1st 
semiconductor chip 13 and the 2nd semiconductor chip 15 at least, the rear face of the 2nd semiconductor chip 15 — 
grinding — 50-100 [mum] extent, while thin processing is preferably carried out to 70 [mum] Grinding also of the up front 
face of the ball electrode 16 is carried out, and it is formed in the shape of a semicircle, and is the semiconductor device 
with which the field of the rear face of the 2nd semiconductor chip 15 and the field of the front face of the ball electrode 
16 are constituted by the abbreviation same side. And while having the wiring 18 with which the end connected with the 
ball electrode 16 on the 1st semiconductor chip 13, and the other end extended at the rear face of the 2nd semiconductor 
chip 15 It is a semiconductor device with resist resin 19. such as a solder resist which was made to carry out opening of 
some of these wiring 18, and covered the rear face of the 1st semiconductor chip 13 and the 2nd semiconductor chip 15. 
It is the semiconductor device of the high density wiring mold of 2 chip laminating which the ball electrode 20 was formed 
on the wiring 18 which carried out opening from resist resin 19, and adopted area arrangement as an external electrode. In 
addition, although not illustrated with this operation gestalt, the insulating thin film is formed on the rear face of the 2nd 
semiconductor chip 15. 

[0037] And although the area arrangement of the external electrode can be carried out by connecting with the parietal 
region of the ball electrode 16 with wiring 18, and carrying out rewiring if needed, external electrode elements, such as the 
ball electrode 20, may be directly attached to the parietal region of the ball electrode 16, and an external electrode may 
constitute a peripheral type semiconductor device from a semiconductor device of this operation gestalt 
[0038] Moreover, the semiconductor device of this operation gestalt is the high density package with which flip chip 
mounting of the 2nd semiconductor chip 15 was carried out on the 1st semiconductor chip 13, and since the field of the 
rear face of the 2nd semiconductor chip 15 and the field of the front face of the ball electrode 16 are constituted by the 
abbreviation same side, and there is little level difference section, it is a semiconductor device with the high dependability . 
on structure. Since the field of the ball electrode 16 and the field which carries out rewiring, i.e., the rear face of the 2nd 
semiconductor chip 1 5, are abbreviation same sides when an electrode is taken about by rewiring and it constitutes on the 
rear face of the 2nd semiconductor chip 15 especially, an open circuit of wiring 18 is prevented and the semiconductor 
device of a reliable high density wiring mold can be realized. 

[0039] moreover, the thing which resin 17 is low elastic body resin, and is been in the range of 10-2000 [kg/mm2] as an 
elastic modulus (Young's modulus) in this operation gestalt — desirable — further — it is more desirable that it is in the 
range of 10-1000 [kg/mm2]. Moreover, as for the coefficient of linear expansion of resin 17, it is desirable that it is in the 
range of 5-200 [ppm/**], and it is more desirable that it is in a pan in the range of 10-100 [ppm/**]. For example, are 
good at polymers, such as ester bond mold polyimide and acrylate system epoxy, to have a low elastic modulus, and what 
is necessary is just insulation. Moreover, as the thickness, it is 1-100 [mum] and is 30 [mum] preferably, the mounting 
approach in the case of substrate mounting besides [ which furthermore has elasticity as resin 1 7 in the semiconductor 
device of this operation gestalt ] resin — depending on how, insulating resin, such as polyimide more than 5[mum] 
thickness, is sufficient. 

[0040] Moreover, as shown in drawing 1 . the edge surface part of resin 1 7 and resist resin 19 may be constituted so that 
it is not made to expose to the same side, but ** may also expose the scribe line edge of the edge of the 1st 
semiconductor chip 13 and the edge surface part of resin and resist resin may expose it, although it has exposed to the 
same field as the end face of the 1st semiconductor chip 13 in a cross-section configuration. In this case, it becomes the 
structure where exfoliation with 17 layers of resin and the 1st semiconductor chip 13 can be prevented. 
[0041] Moreover, although the solder ball is adopted as a ball electrode 20 with this operation gestalt. the projection 
electrode of the shape of a bump by the metallic material is sufficient. 
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[0042] And since the wiring 1 8 which serves as an external electrode two-dimensional on a semiconductor chip is 
arranged, while becoming possible to prepare many externa! electrodes in a narrow area, it is the structure where an 
electrode pad and wiring are connectable with wiring in which pattern formation is possible. Therefore, it is a small thin 
semiconductor device, and is the semiconductor device which can respond to many pin-ization. And it is the 
semiconductor device which fits micro processing and can respond to many pin-ization. 

[0043] Furthermore, the ball electrodes 20, such as a solder ball, are formed on wiring 18, and although the process which 
carries a semiconductor device in a mounting wiring substrate has structure which can be performed very simply and 
quickly, the thermal stress generated from the solder ball which has big heat capacity is absorbable [ with resin 17] also 
tn that case. 

[0044] The semiconductor device of this operation gestalt is the high density package with which flip chip mounting of the 
2nd semiconductor chip 15 was carried out on the 1st semiconductor chip 13 as above, and since the field of the rear face 
of the 2nd semiconductor chip 15 and the field of the front face of the ball electrode 16 are constituted by the 
abbreviation same side, it is a semiconductor device with the high dependability on structure. Since the field of the ball 
electrode 16 and the field which carries out rewiring, i.e.. the rear face of the 2nd semiconductor chip 15, are abbreviation 
same sides when an electrode is taken about by rewiring and it constitutes on the rear face of the 2nd semiconductor chip 

15 especially, an open circuit of wiring 18 is prevented and the semiconductor device of a reliable high density wiring mold 
can be realized. Moreover, since the electrode prepared on the 1st [ of the 1st semiconductor chip 13 ] electrode pad 11 
is the ball electrode 16 and is an electrode which has a capacity big [ volume ] in area, I/O of a signal becomes high- 
speed and it can realize the semiconductor device of high-speed operation. 

[0045] Next, the manufacture approach of the semiconductor device of this operation gestalt is explained. 
[0046] Drawing 2 , drawing 3 , and drawing 4 are the partial sectional views for every main process showing the 
manufacture approach of the semiconductor device of this operation gestalt 

[0047] The manufacture approach of the semiconductor device of this operation gestalt is a method of construction which 
manufactures a semiconductor device (semiconductor package) on semi-conductor wafer level, and is the manufacture 
approach of a reliable real chip-size package. 

[0048] As first shown in drawing 2 (a), the 1st semiconductor chip 13 with which the 1st electrode pad 1 1 and the 2nd 
electrode pad 12 were formed in the front face at least prepares the semi-conductor wafer 21 formed in the field. [ two or 
more ] 

[0049] Next, as shown in drawing 2 (b), the ball electrode 16 of the shape of a ball which is connected to the 1st electrode 
pad 1 1 of the 1st semiconductor chip 13 on the prepared semi-conductor wafer 21, and consists of solder, gold (Au), or 
copper (Cu) material is formed. Here, the ball electrode of the height of 300 [mum] extent is formed by carrying the ball 
electrode into which the ball shape which consists of solder was processed. Formation of this ball electrode 16 is enough 
to obtain the height which 100 [mum] ** satisfy unlike the growth formation by plating. Moreover, in case it is made to 
connect with the 1st electrode pad 11 of the 1st semiconductor chip 13 on a semi-conductor wafer and the ball electrode 

16 is formed, the ball electrode 16 is formed in height higher than the rear face of the 2nd semiconductor chip carried at a 
next process. 

[0050] Next, as shown in drawing 2 (c), on the front face of the 1st semiconductor chip 13 on the semi-conductor wafer 
21, the front-face side is made to counter and the 2nd semiconductor chip 15 is carried. Among drawing, the rear face of 
the 2nd semiconductor chip 15 and the parietal region side of the ball electrode 16 have a level difference, and are high, 
and the direction of the rear face of the 2nd semiconductor chip 15 is located caudad. [ of the field of the ball electrode 

16 ] Moreover, the 2nd semiconductor chip 15 smaller than the area of the 1st semiconductor chip 13 is carried, and as 
the loading approach, the 2nd electrode pad 12 of the 1st semiconductor chip 13 and the electrode pad 14 of the 2nd 
semiconductor chip 15 are connected, and flip chip bonding is carried out and it carries here. Therefore, a bump may be 
beforehand formed on the 2nd electrode pad 12 of the 1st semiconductor chip 13, or the electrode pad 14 of the 2nd 
semiconductor chip 15, and flip chip mounting may be carried out. 

[0051] Next, as shown in drawing 2 (d), package closure of the top-face (front face) side of the semi-conductor wafer 21 
is extensively carried out by resin 17. As a field closed by resin 17, it is filled up with the gap of the 1st semiconductor 
chip 13 in the semi-conductor wafer 21, and the 2nd semiconductor chip 15 at least, and the parietal region of the ball 
electrode 16 is covered further, and it closes with thickness extent of a up to near the rear face of the 2nd semiconductor 
chip 15. And at this process, since it is the complete package closure fundamentally, it is suitable for mass production. 
Moreover, although package closure of the whole wafer surface is carried out by the transfer mold, opening of the scribe 
line which divides between each semiconductor chip may be carried out, and you may close by resin 17. In case dicing is 
carried out at a back process by carrying out opening of the scribe line and closing by resin 17, exfoliation between resin 

17 and a semiconductor chip (the 1st semiconductor chip 13) is prevented, and a dependability fall can be prevented. In 
this case, by applying the insulating resin ingredient of low elasticity which has photosensitivity by desired thickness, and 
drying, a resin layer is formed, exposure and development are performed one by one to the dried resin layer, opening of the 
part of a scribe line is carried out, and resin is formed. As a resin ingredient which has photosensitivity, are good at 
polymers, such as ester bond mold polyimide and acrylate system epoxy, to have a low elastic modulus, for example, and 
what is necessary is just insulation. Moreover, the resin ingredient which has photosensitivity may use the ingredient which 
did not need to be made to dry a liquefied ingredient, did not need to form and was beforehand formed in the shape of a 
film. In that case, opening can be formed in a resin ingredient in sticking a film-like resin ingredient on a semi-conductor 
wafer, setting it, and exposing and developing it, and the need part on a semi-conductor wafer can be exposed. 
Furthermore, in the case of the resin ingredient which does not have photosensitivity, the need part on a semi-conductor 
wafer can be exposed by mechanical processing by laser or the plasma, or chemical processing of etching etc. 

[0052] Next, as shown in drawing 3 (a), from the rear-face side of the 2nd semiconductor chip 15 on the semi-conductor 
wafer 21, grinding of the upper part of the ball electrode 16 and the rear face of the 2nd semiconductor chip 15 is carried 
out with resin 17, and the front face (parietal region) of the ball electrode 16 and the rear face of the 2nd semiconductor 
chip 15 are formed in an abbreviation same side. Here, while carrying out grinding from the rear-face side of the 2nd 
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semiconductor chip 15 using the back grinder which carries out grinding of the rear face of the usually used semi- 
conductor wafer and carrying out thin processing of the thickness of the 2nd semiconductor chip 15, grinding also of the 
ball electrode 16 is carried out it considers as the shape of a hemicycle in a cross-section configuration, and a both side 
is processed on the same field. As thickness which carries out thin processing, by [ of 50-100 [mum] extent ] carrying out 
grinding of the thickness of the 2nd semiconductor chip 15 to 70 [mum] thickness preferably, the field of the parietal 
region of the ball electrode 16 is also adjusted, and the front face (parietal region) of the ball electrode 16 and the rear 
face of the 2nd semiconductor chip 15 are formed in the same side. In addition, as thickness of the 2nd semiconductor 
chip 15, it sets up in consideration of stress balance with the thickness of the 1st last semiconductor chip 13. With this 
operation gestalt, the 1st semiconductor chip 13 thickness (semi-conductor wafer 21 thickness) is set as 200 [mum]. 
[0053] With this operation gestart, securing the height of the ball electrode 16, by carrying out grinding from the rear-face 
side of the 2nd semiconductor chip 15, it becomes possible to carry out figuring of the rear face of the 2nd semiconductor 
chip 15, and the parietal region of the ball electrode 16, the height of the 2nd semiconductor chip 15 is adjusted, and 
laminating chip structure can be realized. 

[0054] A semiconductor device can be formed by laminating loading of the 2nd semiconductor chip 15 being carried out on 
the 1st semiconductor chip 13 by the above process, and the parietal region of the ball electrode 16 being exposed, and 
carrying out dicing to each 1st semiconductor chip 13 unit, and dividing in this phase, although structure where the 
covering closure of the surface field was carried out by resin 17 is realized. The parietal region of the ball electrode 16 
exposes the semiconductor device formed in this phase, that arrangement is a semiconductor device of the chip size 
which is peripheral arrangement, and structure suitable for substrate mounting can be realized by attaching the ball 
electrode (solder ball) as an external terminal further on the ball electrode 16. 

[0055] Next, the process which forms an area array type semiconductor device is explained following a last process. 
[0056] As shown in drawin g 3 (b), the end is connected to the front face of the ball electrode 16 of the shape of a 
semicircle on the semi-conductor wafer 21, the wiring 18 which made the other end extend at the rear face of the 2nd 
semiconductor chip 15 is formed, and rewiring is performed. In this case, wiring 18 is taken about according to a request 
so that an area array may be constituted. 

[0057] Specifically, the thin film metal layer which consists for example, of the titanium (Ti) film whose thickness is 0.2 
[mum] extent and the copper (Cu) film whose thickness formed on it is 0.5 [mum] extent by the vacuum deposition 
method, the sputtering method, the CVD method, or the nonelectrolytic plating method is first formed in the rear face of 
the 2nd semiconductor chip 15 on the semi-conductor wafer 21, and the ball electrode 16. And a negative-mold 
photosensitivity resist is applied on the formed thin film metal layer, it hardens except the pattern section of a request of 
a finishing product, and the plating resist film is formed by removing the reaction section. Although the negative-mold 
photosensitivity resist was used here when forming the plating resist film, it cannot be overemphasized that a positive 
type photosensitivity resist may be used. And by the electrolysis galvanizing method, the thick-film metal layer which 
consists for example, of Cu film is alternatively formed by the thickness of for example, 20 [mum] extent on thin film metal 
layers other than the part in which the plating resist film was formed. And melting removal of the plating resist film is 
carried out after formation of a thick-film metal layer. And if it is a cupric-chloride solution and overall etching is carried 
out with an EDTA solution to Ti film to the etching reagent which can fuse a thin film metal layer and a thick-film metal 
layer, for example, Cu film, a thin film metal layer with thickness thinner than a thick-film metal layer will precede, and will 
be removed. According to this process, it extends at the rear face of the 2nd semiconductor chip 15, and the wiring 18 
linked to the ball electrode 16 can be formed. 

[0058] In addition, although Cu was used as an ingredient which constitutes a thin film metal layer and a thick-film metal 
layer, it may replace with this and Cr, W, Ti/Cu, nickel, etc. may be used. Moreover, a metallic material different 
respectively constitutes the thin film metal layer and the thick-film metal layer, and the etchant which etches only a thin 
film metal layer alternatively may be used at a final etching process. 

[0059] Next, as shown in drawing 3 (c), it carries out opening, using some formed wiring 18 as a ball electrode attachment 
field (contact pad), and the semi-conductor wafer 21 top is closed by resist resin 19, such as a solder resist 
[0060] After applying the photosensitive solder resist film (insulating resin), as a photolithography technique is used and 
the dicing scribe line between each semiconductor chip of the semi-conductor wafer 21 exposes it the part of the wiring 
18 to carry out opening, and if needed, specifically, the solder resist film is formed. Wiring 18 etc. is protected from the 
solder fused at the time of mounting by this solder resist film. 

[0061] Next, as shown in drawing 3 (d), the ball electrode 20 as an external terminal is formed on the wiring 18 which 
carried out opening from the resist resin 19 on the wiring 18 which extended at the rear face of the 2nd semiconductor 
chip 15 on the semi-conductor wafer 21. Here, a solder ball is attached as a ball electrode 20. 

[0062] The metal ball electrode 20 which consists of solder, copper by which solder plating was carried out nickel, etc. is 
specifically laid on the wiring 18 which carried out opening and which was exposed from resist resin, and fused junction of 
the ball electrode 20 and the wiring 18 is carried out. 

[0063] Next, as shown in drawing 4 (a), in a final process, it divides with a scribe line per each [ of the 1st semiconductor 
chip 13 in the semi-conductor wafer 21 ], and a semiconductor device is obtained. Here, it divides per semiconductor chip 
of each [ cutting with the rotation blade 22 ] to the dicing scribe line between each 1st semiconductor chip 13 of the 
semi-conductor wafer 21. 

[0064] Although drawing 4 (a) shows the condition of carrying out cutting division of the semi-conductor wafer with resin 
17 here, when not making resin and resist resin exist on the dicing scribe line of a semi-conductor wafer, by blade cutting 
in the case of piece[ of an individual ]-izing, to resin and resist resin, the impact at the time of cutting and external 
pressure are not impressed, but it can prevent that exfoliation occurs between a semi-conductor wafer and resin. 
[0065] And as shown in drawing 4 (b), the RCSP mold semiconductor device of the chip laminating mold which consisted 
of two semiconductor chips like structure shown in drawing 1 can be manufactured by piece[ of an individual ]-izing from a 
semi-conductor wafer. Moreover, as shown in drawin g 4 R> 4 (c), the rear-face side of the 1st semiconductor chip 13 may 
be made thin by grinding. Dependability can realize a semiconductor device with the high dependability at the time of 
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substrate mounting highly more by setting up the thickness of this 1st semiconductor chip 13 and the 2nd semiconductor 
chip 15 in consideration of the effect of the stress impressed to the curvature or flip-chip-bonding part of the chip by 
each chip area, the configuration, and resin thickness, 

[0066] As mentioned above, the semiconductor device of this operation gestalt is the high density package with which flip 
chip mounting of the 2nd semiconductor chip was carried out on the 1st semiconductor chip, and since the field of the 
rear face of the 2nd semiconductor chip and the field of the front face of a projection electrode are constituted by the 
abbreviation same side, it is a semiconductor device with the high dependability on structure. Since the field which carries 
out rewiring to a projection electrode surface, i.e., the rear face of the 2nd semiconductor chip, is an abbreviation same 
side when an electrode is taken about by rewiring and it constitutes on the rear face of the 2nd semiconductor chip 
especially, an open circuit of wiring is prevented and the semiconductor device of a reliable high density wiring mold can 
be realized. Moreover, the manufacture approach of the semiconductor device of this operation gestalt forms a pole-like 
projection electrode in the semi-conductor wafer with which the 1 st semiconductor chip was formed. By performing 
grinding from a front-face side, after carrying the 2nd semiconductor chip on the wafer and covering a wafer front face 
with resin It can be made to be able to expose by making the parietal region of a projection electrode, and the rear face of 
the 2nd semiconductor chip into the same side, and on semi-conductor wafer level, it faces manufacturing a high density 
semiconductor device, and it is more efficient and can manufacture. Moreover, the manufacture approach of a 
semiconductor device with the high dependability which raised the dependability of detailed wiring processing and wiring is 
realizable. Since package-processing is adopted especially in the state of a wafer, it is the outstanding mass production 
manufacture method of construction. 
[0067] 

[Effect of the Invention] As mentioned above, since the field of the rear face of the 2nd semiconductor chip and the field 
of the front face of a ball electrode are constituted by the abbreviation same side, a semiconductor device with the high 
dependability on structure is realizable [ the semiconductor device of this invention is the high density package of a chip 
laminating mold, and ], as the operation gestalt explained to the detail. Since the electrode furthermore prepared on the 
1st [ of the 1st semiconductor chip ] electrode pad is a ball electrode and is an electrode which has a capacity big 
[ volume ] in area, I/O of a signal becomes high-speed and it can realize the semiconductor device of high-speed 
operation. 

[0068] Moreover, the manufacture approach of the semiconductor device of this invention is an outstanding method of 
construction which manufactures a semiconductor device (semiconductor package) on semi-conductor wafer level, is 
suitable for mass-production nature, and can realize the manufacture approach of the semiconductor device of a reliable 
real chip-size package mold. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the semiconductor device of 1 operation gestalt of this invention 

[Drawing 2] The sectional view showing the manufacture approach of the semiconductor device of 1 operation gestalt of 
this invention 

[Drawing 3] The sectional view showing the manufacture approach of the semiconductor device of 1 operation gestalt of 
this invention 

[Drawing 4] The sectional view showing the manufacture approach of the semiconductor device of 1 operation gestalt of 
this invention 

[Drawing 5] Drawing showing the conventional semiconductor device 

[Drawing 6] The sectional view showing the manufacture approach of the conventional semiconductor device 
[Drawing 7] The sectional view showing the manufacture approach of the conventional semiconductor device 
[Description of Notations] 

1 Electrode Pad 

2 Semiconductor Chip 

3 Insulating Layer 

4 Wiring Layer 

5 Contact Pad 

6 Insulating Resin Layer 

7 Projection Electrode 

8 Semi-conductor Wafer 

9 Dicing Scribe Line 

10 Rotation Blade 

11 1st Electrode Pad 

12 2nd Electrode Pad 

13 1st Semiconductor Chip 

14 Electrode Pad 

15 2nd Semiconductor Chip 

16 Ball Electrode 

17 Resin 

18 Wiring 

19 Resist Resin 

20 Ball Electrode 

21 Semi-conductor Wafer 

22 Rotation Blade 
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m& v * ^ -±©f& 2 ©^t* * 9 zf<omm kss u 
T-5^{*^a©KiS^r* *. 

[0 02 8] £/c. f£5XTI©SL SS6X?I<bl/T:, * 

©— *^-±©&js*wc8«ftsii. tm 
-si ftria^R5cL/ciB«g©-gp*^P3-a-. Stria 
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[00 2 9] £/c. fB6X*l©&, ^7X!I<!:U-C. * 
jgf*«? * M-Jt©ffT2 ©^fl:^ 9 ^OXORtfttEUfc 

[0030] */c. msj:&<D&.m. s^x?it-«¥® 
{*-5*^-^©mi ©*nh** 9 ^©gin&tc^fiio-c 

[0 0 3 1 ] 3 hue. x^-±©HI 1 ©*«# 

5 1 9 7"©Jft 1 ©^@;-f 9 FtcS5«S3-a-CJl<-->U«ffi*» 
fiSt4f2I8tB, ^3XfIt?}S*8^-*»2©^* 

[00 32] B5IB«R£©il»3 . *&W<D*mW%iW<om 

^-±XcQm#). ®Wfi*j«:fffe©F«3g|5^l©J; 0 
-JH^©«@*^fiSU. -e-©9o:^-_hK:ffl2©4^{* 

Wm& h Wm*'tf *> C (tic <fc 9 , ;WS®©sMlSgP t 
m2 <D*mW3- 9 7'©SS«:ig— SIC L-C&tB3-t±£ c; 

g©S3Jt^r)* 3 Srll^'C*Sfe©-C*-5. S^m^SiS© 

^-;um@*^r-5citc«ti9. i^2©^f*^9^ 
vfbu b . m 2 ©^^{*^ ^"©a® t 

;^®<D^IMgP*®aib-r2.c:<»:AinJ#glC)tcO. l^t^ 

4>©-C*S„ 
[003 3] 

immvmmvmm tir, 2pr^Hj©^<*^ig*3j;o' 
*©ia^^©-*«fejfjfigicou-c. 

[0034] *-r^*g^5g©^jSf*KSK:o^r^ 

[00351 H t,**mimi&<D¥m#mg.z™Tm-c 
$>z>. mucis^x. hi (a) itmmmmxS}K> . 

Ml (b) itmi (a)TOB-BlW©lrI0-C* 

[ o o 3 e ] h i ic^-r«t e> tc. *ntfe^sg©^(*^ 

mtU-Cit. >JT 4 X^9 i? (RCS 
P) S©4i«:SS-C*or, 2 -o©#ig{*? 9 7" J: «3 

«ier s n/c ^ 9 7isiss© r c s ps*ii*sat* 
s. *©«^tb-c«. ^®tc^^t< tt>n i<Dmm>i 

9 F 1 1 if20Sfe<-, F 1 2#ff2»j£3*a/C5fri©* 
^(*^ 9 -7* 1 3 *©^ 1 (D^mW* 9^13 ©«® 
(C7 U 9 -rttto%*lBflW«:» 1 ©*^(* 

so ©«®(bijk:^isj s n. S&2 ©m®^' f i 2 
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F 1 4-C^bT*g«SSti/cm2(D^{*^ 

yy'ibt. mi -^13 ©m i <om&j* ? 

ttfttt) ^(Au) £/cteifl (Cu) 

0 5 0-100 [Mm] flJK<DihF£L<te:7 0 [nm] 

irws^xsft-cc** ^usieoj: 
#0 1 <o¥mw* v y i 3±£>*-;ni@ i 6 tmm 

181 8£W*r£<L±<Mc, *ft£IBRl 8<D--»*BBP 

Wll 9HU/c*i(*glrfet), U^* h8J/lSl 9 
^e>^PU/cgB^l 8±«l!j*-Jl/«fiS2 0**Rl?e>tl. 

MttiMft*9M(3 JVC 1 > 4 fc ©T* * . 

[0 037]^ i,x*mmmsi<Dimt*mm~ct*, &m 

4fc<D"C*43W, !j<-;l/mesl 6©fflIH»tt:i&J8, 

[0 03 8] *to«tM0^»<D*«*S6«». » 1 ©* 

^^l 5 (DH®co® <b 1 6 (Dgm<DW <t 

s^DSIsa — ffioc»RS3*vci»4fc«>, RSff**4>ai>fcab 

^(t^-^l 5©llffi±tc|«B«tcJ:9«ffi*SI*@ 

[0 0 3 9] */c, *50fc»l»*CteC»r. «m 7te<g 

00 0 [ke/mm 1 ] OIKHW:** C t 0 < . 

$etci 0 — 1 00 0 [ k g/rnm 2 ] <DS5B&c£>4C 

0 0 [ppm/*C] CD35Htc£)4C tifitff& U< , $6 
tci0-100 [p pm/'C] (OJSffiHCC* ^CiWO 
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i^tt-cinia^o ^/c^i^iutu, 1-10 

0 [/im]r*0, !iftl<«30 t am] T£>4« S 

tCfcoTtt* 5 [am] J5fiLh<DtflM5 F*£©1U* 
[0040] ^/c 13 HC7jilstc£ victim 1 7, 
W*?7'l 3<D»B£BI— fflfcRHJUTl^**. IB— ffi 

10 tcstti^^rifc, wi ^1 3©4*»©* 

1 7H<h^lCD^l*^^^l 3 <t©ftfltt*rl*lt-C*4 
[0 04 1 ] ^tc^mMB^X^t, OiU 

[ o o 4 2 ] * , mmw* v ^Jicc-^tc^cc^sp 
«ffi^a&s» i 8^geg§nn^(o^, *t»ffl««: 

[0 043] S <=>CC, 1 8 ±«C*Ba#-^a ^9* 

[0 044] ^E*fc»JB<D^i«K«tt. 
*10*»»*??1 3BCf2 0^ttf^l 5** 

2<D^mi^^yy'i s<Dmffi<DWttf-j\sm&i scorn 

1 5<Da®±CCWSB^OC c J:Om@€:?l#[°IU'C«fiSL/c 
40 0^«(*^^^1 SOKHiJWBISR— Wr*4&«>. IB 

ffi-i 8<Dmmzm±v, mn^<om^WBBamm<o^ 

v 7" 1 3 (Did 1 ©Kfi/< » F 1 1 ±tCRCt 6*a/c«ffi« 

[0045] % ,xte*mmmo*m&&&<Dm3k-fi&ic 

[0 04 6] 02. S3. H4«2WOB»»0**#« 

so a©iM*»*^-r*»xactofiiJ»wa»rnia"c* 
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too47] *st»»«o*«#as»©«a*ffitt. ^ 

[0 04 8 ] *rS2 (a ) Ct7^T<fc 9*C, *ffl«C^tt 
< it»10«S^7 Fl 1 i!2<DIffi^y F 1 2# 

[0 04 9 ]*ecH2 (b) tCmf^Mt, ffl^U/c^ 
i»->xA-2 1 ±©» 1 ^ 1 3<DKf 1CD 

«ffi<rc* Fl 1 *c«J*3-t*r^ffli 4(Au) *fc»a 

(Cu) *tJ: 0 tt*sK— JUtROsK— ^«S8 1 BtJUflfT 

«ffi*«ttr*CiCC<fcO 3 0 0 [ urn] *IK<DiS3cD 

^*ffiftCct&aEfiJgJ3E4»»ttO, 100[/*m]«<D 

^-JbG>» 1 cr>¥2£{*^ ^13 ©0 1 OSffi'^ * F 1 
1 «:»l*S*-CiJ«-^Wi 1 6 «:JBetr*IH, C<D&<D 

TM-cmn?2>m2 commit* » yvmm* o t>*t»?« 

[0 05 0] #:tc|B 2 (c) Cc^*TJ:^tc, 
^- 2 1 1 7^13 <DS®JbKSfl2 CD 

1 3 <Dffi® <fc *) 4>'J>3 l»» 2 <D*m&zF yy'lb SrJStS 

^1 3©S*2<DW«/<9 F 1 2±»2<D*a*(***:7l 
5 0«S^? F 1 4i^3lit7 »; 

vzfi 3<Dm2<omm^v f i 2, fct<wa2<D*i 

f***:/l 5tiDttS'*9 F 1 4±Kl^>^**»JI5J5ifcU 

t7 y or 4><fci>. 

[0 05 1 ] (d ) CCTRTcfc^CC, * 

/»-2 1CD±® (SI) fW«rffillil 7 t!^lBWCC— JS« 
ibT«. ftiflil 7T«jhr*««4b-CB. 4>fc<<hfc 
¥*f*9 *;w2 1 [*3<OJ& 1 ©*3IH** ^13 <bUI 2 
©apW»*y^l 5 4 60mi»*?t«L, 3 6«C#-jMI 
SI 6CDBHn««Kl^ */c^2CD^^^^^l 5<D 

$/c, t-*-^ F6C<t*3 

9^^9^>«Ha3*r«lll 7TMjt-racticj: 
ani-c4r-fi/>yr*iB, «jjsi 7 1¥3*{*** 
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r*c&<cj:9wira%«au «ai3nfc«w»«:» 
10 «tt««^*««3i*-cjBrt-S"*sfi«tta < ? * 

ttOC^ft^JSJt3n^c»t4«:ffll»rfcfll*>ttl^ ^<E«^ 

r*C4*sr*, *»f*9*^-±©i»tBW*>Iffl3 
WCiWt*. ffli3ttt*W3«ct^rettW 
ootids, u-if---*>^Xvk:J:S««W«c»nX«>L/ 

[0 0 5 2 ] ^(CS3 (a) 0CtS*TJ:5CC % ¥mi*K? * 
20 ->v-2 1 JiOfll2CD¥aK^^?^ > l 5©RffiffllJ?EPe>, * 
-;«fil BO±Wte<ta p *©»2©*a»flc^9^1 5 
©Sffi*«JIBl 7£<fcfc*CWfilJU ^;Hil6<DS 
DS (SiDlSfO 4JB2CD*»#^^^1 5C>M®££Bg|Hj 

zj£{* ^^'15 ©SIMM** b , * 2 *^ 
^1 5^i5^^^«flOX-r-S<b4fe6C % ^-JU^«§1 6 

jDIti. HW»tnX-S-*/»*4UTtt. 50-100 
30 [x/m] ?MfiOSf^L/<«7 0 [ m m ] J»* 2CD^ 

® 1 6CD5Ilia5CC>®fcSI^$n, #-JVm©16C0^M 
(BRIKW) i*2©¥8Ht^^l 5(0li®<h*iPI— ® 

TB % S»JCD^1CD*«»^^^1 3©J»*t©tE*^ 

2 0 0 [Mm] 4c»5EL/rt^. 
[0 0 5 3] *StttJB8St?tt. #-Jl/«ffi 1 6 OIS3 ^ 
40 tt& boo, » 2 CD^zgf*^ ^15 cDHffi»> 

[0 0 54 ] fel±CDXatCcfc D , Jff 1 CD¥^<*^ 9 ^* 1 

«±sn?t«jt*SiEaBr*3W. c<DSP^r®^cD^icD 
3#accy^'>>yur^sii*r5c4tc 

50 <fc0, *SK«6B*»i5a-r*Ci3&J-C**. £<D&Pg-C 
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[0 05 5 ] WC, WJXgtc3Kt>-C. X'JTTW*^ 

[0 05 6 ] SI 3 (b) CC^T<fc5CC, ««r¥a» 
f*^3:/N-2 l±©¥RtK<D*'~Jl>S<Sl 6<Da®CCfg 

TTU^W^J:^ iaai 8«r»faK:i£C"C5l* 

[0057] JWWUCtt. *r*»*9*^-2 1±<D 
»2(D*aH*?»^l 5cDK®* 1 6Cc:tet,> 

t, */<**y>4ftt, CVDSXttiW 

(T i ) Mi*O±tcBJSS3ti/c/»*^0. 5 
[urn] eKOSI (Cu) Bt3^6tt4»R^«H«r»nR 

*b*s&*u tt±tf«fn<Dwa©^*->«wa«-*w 
*r4 0 ccttt^ 5f* uy^ nB*jgj5S-r5BRtc*«aa 

MBfettWS** b*rffl^c#, #t?SJB3fctt U^x b*JB 

«2 0 [am] SK©J»^rjBlRWK:?|5«frs. *0"C 

IBSStC. T i USCCjtfLTteE DTAjSJRr^ffi^^ 
>^T4±, /^Bl^iJIJtJ: 8 ? «>H/»^WCiWH&«»*i 

jteff Ltii^ns. tcDXgccj^-c, i^2<D^2g^ 

^9?'l 5<DH®CC5*SU Ji<-JHil6«!:gil/c 
[0 05 8 ] WK&JKJH-^/W!t*fliJB*»J5R"i"i 

tmtotcuiftfflu^ cnccf^x-cc r . w, 

Ti/Cu, Ni?4ftfflltfc<fcU. 9UR£JS 

[0 05 9] #CC0 3 (c) CC7n*r«J:5CC, JBfltl/fclB 
ttl 1 8 (D— ff«rd^~ JVtt&ttttflM < a > * * b » 
F) il/THnSt *»*9«^-2 1±tV^- 

ut^x b & t'OD bftjug l 9 r£f±r 4. 
[0 060] fttttttett, ®3fct*<ov;i/y- i/px US 
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-u^ b«*»ssr*. c©vji/y-u^m*cJ: 

[0 06 1 ] ^tCE13 (d) tc^<fc5tc, ^zg{*^7^ 
^-2 1 ±<Dm2<D*m&? v ~? 1 5CDg®«££L^c 
■BUI 8±OU^ bWBBl 9*6PBPL^ia»l 8Jb 

cc^aps-7-iLr<D*-^«ffi2 o*j&flQra. ccr 
10 tt#-Jl/SG52 0 L L"c*H#-;i/*ttiarr4o 

^„ ^ju^e>^4&IS»©d<-;u«ffi2 0 41/*^ b 

ffifnfrhfflnuxm&Ltctismi 8±cc$&bo-c, 

;MKfi2 0 tWSMkl 8 i*«B«68*4fc©t*4. 
[0 06 3] #*cH4 (a ) ICm* £ *> Cc . «ttxat? 
tt3|£3JW*^*^-"2 1 1 3©§ 

CCC^<$^*^-2 iossio¥»<t?-"^:i 
20 -F22 CC£4^lft-CflI* o>3|£3»flc^ 9 ^#tt«c»«t 

4o 

[0 0 6 4] Ctti4 (a) rtetliJIil 7<t<t4>CC^ 
5** b«J!I*l¥ffi3**Tl»&C>«^ fflmtOBRtD^U 

cc wj»^»^-r 4©* wjt-c * 4 1 <d-c * 4 . 
[0 0 6 5] <ei/Tia4 (b) cc5vr«fc5cc, 
30 *^-3fc6»MtT*CtK:J:9. H 1 Cc^.UfcWJSBl 

RC s pa*a|*SB*»fir * 5 tor *5. 

4(c) CCmTJ^CC, »10*SH*^??1 3 CDS® 
fflij*WHUCcJ:0 9l««:ur fe<tL^. ccDfft 1 <D^m^ 
vrf\ 3, SS2 0*«»^y^l 5©«*». S^9^ 
■HI. WMWS^^ORD, *kB7'J» 

^> 9 ^a«6»»tcBJina nass^a i'cDUs^^mu 

40 4 C 

[0 066] (JUL, » 1 ^ 

^zg(*^ 9 ^*±tcm 2 o^aw*?- 9 my v v v v 

SgSteSS^^-^*^ » 2 9 
^(DUffi CD® i ^MffiCDft® CD® i ^BSIU— ® CC flJfiK 

4o 1$CC^ 2 <D¥*3<*5P 9 7*CDS®±CCWSB^CC <fc 0 S 

a, rato%»2©****^^<?>«H4* s *Bi— B"c 
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XL <h tc J: *) . 5H^am©©BS®g|5 1»2 ©*iS# ? 7'© 
[0067] 

v -^<om i ©«©;•< f±«crw *>n/cfm«: 
n»Diiaof»«««^9ir « * t ©-c* s. 

[0 06 8 ] £/c#?feHJ©^**§Sg©Sai£:&7£«. * 

[si] s«»8»©¥a«8RB*svria 

[0 2] *«»*©i|«B(*«ai©«ai*tt4: 
TS-riKIB *30 

[04] 
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[0 3] *mi<o-ms&m>*m#&&<o®&x&* 

[0 4] &§m<0— SO»BJI8<!)*3Kt«B©»it*ffi* 

[0 5] tt*o¥S(*8B*mrGI 

[0 6] !8e3tME>3|£ai#SiyB®W6^*«rS%TWBBH 

[0 7] ^5fe©^**iSg©Sii£^j* 3 &m-r»iS0 

I «ES^9 F 

3 *6*fJi 

4 KffiUB 

5 h-K? F 

6 mmmmm 

7 3SgttS 
8 

9 94 1 i/^>fy.2 ! ~> 4 Vz>4 > 

10 IhWE^U-K 

II SI 1 9 F 

12 IB 2 ©«©»* 9 F 

13 minimi**??' 

1 4 WE'* ? F 

15 IZ©^?-^^ 

1 6 '1>WS 

i 7 mm 

1 8 ESS! 

19 US?XhWn 

2 0 

2 1 ajiSW^*^- 
2 2 iE^l/- F 

[05] 
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[11 ] 



[02] 
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